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This invention relates to the method of, and With these and other objects in view, which
apparatus for processing yarns, and particular- will become apparent’ from the following de-
Iy to a new and improved method, and type of tailed description of one form of the invention
yarn treating apparatus wherein the yarn is  shown in the accompanying drawings, the in-

5 received in quantities of & plurality of individual - vention resides in the novel method, elements, 5
threads wound on s common druih, and wherein  features of - construction and combination of
the individual yarns are traversed throughout a parts in - cooperative relationship as more par-
circuitous path including the passage through an ticularly pointed out in the claims.

5 impregnating solution, scraper and tension equal- In the drawings:

‘1o izing structure, tensioning and drying mecha- Figure 1 is a front elevation of the novel yarn 10
nisms, a forming and smoothing device, and processing apparatus embodying a preferred as-
finally wound on individual spools or bobbins. sembly of parts constituting the invention;

One object of this invention is to provide a - Fig. 2 is a sectional view taken along the line

novel method, and arrangement of parts for ef- 2—2 of Fig. 1;
fecting the method, of the type referred to and Fig. 3 is a sectional view taken along the line i5

which will produce an efficient operating struc- 3—38 of Fig. 2;

[
[+

ture compact in nature and adapted to handle Fig. 4 is a sectional view taken along the line
a plurality of individual yarns throughout the 4--4 of Fig. 6;
processing thereof. ~ Fig. 5 is & plan view of the apparatus shown
26 Another object of this invention is to provide at the left in Fig. 1; ‘ ) S 20
a novel method of, and a novel arrangement Fig. 6 is an end elevation of the apparatus
of mechanism for, sizing and treating a plurality shown in Fig. 5, looking from right to left;
of yarns simultaneously. ) . Fig. 7 is a sectional viéw of the scraper ele-
Another object of this invention is to provide —ments taken along line 7—1 of Fig. 2;
25 a novel assembly of elements for simultaneously Fig. 8 is a plan view of the scraper elements 25

scraping the excess impregnating fluid from a shown in Fig. 7;
plurality of individual yarns, and at the same Fig. 9 is a sectional view taken along the line
time equalize the tension of the yarns as they 8—S8 of Fig. 1; :
pass this point in their travel to the drying mech- Fig. 10 is a detail plan view of some of the
30 anism. o _ » . - “elements forming the new and improved yarn 30
Another object of this invention is to produce treating mechanism which is shown in elevation
novel mechanism for passing the coated yara ' in Fig. 1; :
throughout a tortuous path formed by a plurslity Fig. 11 is a front elevation of certain essential
of power driven rollers, to work the sizing into . elements of the invention and looking in the di-
- 35 the interstices of the yarn. . . -rection of the arrows ii—1I1 of Fig. 1; and 35
Another object of this invention is to provide Fig. 12 is a diagrammatic representation, in
a novel method for, and arrangement of ele- perspective, of certain essential elements of the
ments for, simultaneously drying and applying a improved mechanism illustrating the path of
substantially constant tension to the treated yarn  travel of the yarn during its treatment by the

40 while it is passing throughout a circuitous ‘path = apparatus constituting this invention. 40
to substantially remove the elasticity of the yarn, Referring particularly to the herein illustrated
. and give it.a permanent set. embodiment of the invention in Figure 1 of the

~ Another object of this invention is to provide drawings, a base or support 1 is mounted in
new and improved ‘medns and method for-treat- spaced relation to a plurality of standards 2, and

45 ing the yarn during the drying operation, which & plurality of beams 3 are rigidly fastened to the 456
consists in passing the individual yarns through support { and the set of standards 2; the whole
die elements at a point where the sizing on the thus constituting an elongated supporting base
yarn is at a tacky or adhesive stage during the or platform for the various yarn carrying and

drying operation, to positively form the individ- . treating elements to be presently described.

50 ual yarns, and press the loose and protruding A tank 5, which is adapted to contain a process- 50
fibers of each yarn into the body of the yarn. | ing medium, is fixedly mounted on a bracket 4
Another object of this invention is to pro- which in turn is attached to one of the vertical
duce a novel arrangement of parts that will ef- ends of the base or support f. One of the
fect the simultaneous winding of the plurality of standards of base | preferably includes elongated

56 yarns upon individual bobbins or spools. slots which extend nearly to the bottom thereof, 55
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for adjustably mounting bracket 4. This Slotted
connection provides means whereby the bracket 4
may be lowered so that the top of the processing

“tank 5 clears the bottom of the yarn guide device

which is normally positioned adjacent the lower
Ievel of the processing liquid, and thus facilitates
the removal of tank 5 for purposes of cleaning,

- refilling and threading of the yarn guide. The

10

processing medium may he any solution or fluid
with which it is desired to treat yarns or fibers.

- The tank 5 has a cover or lid 3 which acts as &
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supporting element for the primary yarn reel 1
on its outer surface, and for the guide standard
8 on its inner surface. This cover 6 is supported
independently of the tank 5, by Z brackets 3,

- one foot of each of which is bolted to support |

and the other feet of which are secured to cover
6. The guide standard 8 depends into the proc-
essing medium and has a yarn guide 9 attached
to its lower end. ‘This yarn guide comprises two
supporting arms 10, {0 held in fixed spaced rela-
tion by block 11 and screws 12 which pass through
the arms 10, i0 and into block 1i. The guide
standard 8 is secured to block i1 by pinning or
other fastening means. There are mounted be-
tween each of the ends of arms 10, 10 grooved
sheaves i1 adapted to freely rotate on axles pass-
ing through the ends of the arms 10, 10, as clearly
shown in Fig. 3. The location of the grooved
sheaves 11, {1 adjacent the bottom of the tank §,
provides guiding means abott which the individ-
ual yarns pass, thus exposing the same to the
processing medium so long as a substantial
amount of the medium is present within the tank.

Two standards 18, 18 are mounted on the outer
surface of lid 6, each of which is provided with
bearings 19, 19 adapted to support shaft 20 which
in turn supports the primary reel 1.

In addition to the guide standard 8 being at-
tached to the under surface of lid 6, a scraper
unit 21 is also fixedly attached thereto in such
relation that the effective scraper action takes
place along substantially a vertical plane tangent
to one of the grooved sheaves I7. This scraper
unit, Figs. 7 and 8, comprises brackets 22 secured
to the under surface of lid 6 by screws passing
into threaded holes 23.
tudinal dimension of the brackets 22, is a pivot
shaft 24 upon which is supported a plurality of
seraper levers 25. Each of the levers 25 has fixed
to its scraper engaging portion, a block 26 having
a, grooved pointed end portion. A serrated mem-
ber 21 is mounted between the standards 22 for
cooperation with the scraper blocks 26. The pro-
jections created by the serrations are likewise
grooved, and said grooves are aligned with the
grooved pointed end portions of the blocks 26.
Each pair of aligned grooves forms cylindrical
passages of substantially the diameter of the
thread which passes therethrough during the
treating thereof. For the purpose of urging the
blocks 26 into cooperative relation with the ser-
rated member 21, one end of a coiled spring 29 is

_attached to the lower end of each scraper lever

25. The other end of each coiled spring is at-
tached to a rod 30 which extends between the
brackets 22 and at the lower end thereof. All of

. .these springs have identicgl characteristics and

thus provide means for equalizing the tension on
the individual yarns as they pass this point. The

main reel T has simultaneously wound thereon a -

plurality of individual yarns which are fabricated
from s plurality of braiding units operating -in
tandem. These yarns are produced under as
nearly constant conditions as possible, neverthe-

Midway of the longi-.
- independently rotate on a shaft 37.
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less the rate of production varies to some ex-
tent. The simultaneous winding of these yarns
on the primary drum 71 causes some of the yarns
to be wound tighter than others due to the varied
rate of production. It is, therefore, essential that
these varying yarn tensions are compensated for
and equalized prior to the passing of the yarns
to the drying and tensioning mechanism. The
scraper unit 21, therefore, is a dual acting de-
vice which functions to scrape the excess impreg-
nating fluid from the individual yarns, and si-
multaneous therewith, to equalize the tension of
each individual yarn of the plurality as they pass
this point. . ’ ; -

Two series of holes are situated in the cover
6, the holes of one of the series are arranged in
alignment with the grooves of the left hand

10
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sheave 1T of the yarn guide 9, Fig. 5, while the .

holes of the other. series are arranged in align-
ment with the grooves of the right hand sheave
11, as well as the ‘cylindrical passages formed by
the blocks 26 and the serrated member 27. A
freely rotatable drum or sheave 28 is mounted on
the outer surface of the cover 6, and it is provided
with a grooved peripheral surface which is adapt-
ed to guide the yarns that are emerging from
the processing tank. To this end, the sheave 28

is mounted so that its grooves are in alignment

with that series of holes in the cover 6 which are
arranged in alignment with the cylindrical pas-
sages formed by the blocks 26 and the serrated
member 27.

Two identical inverted U-shaped standards 32
and 33 are fixedly mounted at the forward end
of the base or support { and combinedly provide
yarn tension regulating mechanism. Each of
these standards is provided with a plurality of
vertically arranged power driven drums 34, hav-
ing aligned peripheral grooves, which are adapted
to provide a tortuous path.for the passage of
the yarns, see Figs. 4, 6 and 12. One of the series
of drums is driven at a different velocity from
that of the other series, for a purpose to be here-
inafter described. However, in the present em-
bodiment of the invention, each drum of each
series is geared together in a 1:1 ratio.

A compound sheave 35 made up of a plurality
of individual sheaves 36 is mounted to freely and
The shaft
31 is supported by bearings 38 and 39 at the
forwardmost portion of the base I. A compound
sheave 40, see Fig. 9, similar to sheave 35, is
rotatably mounted in bearings 41 on the beams
3. The individual sheaves 36 of the compound
sheaves 35 and 40 are provided with a number of
circumferential grooves equal to the number of
yarns simultaneously treated, and the spacing of
the two compound sheaves provide widely sepa-
rated means about which the treated yarns are
passed during processing thereof.

Mounted at the rearward portion of support
and adjacent to the processing tank 5, is an in-
verted U-shaped standard 42 adapted to support
& plurality of individual spools 43, each of which
is adapted to receive one of the plurality of yarns
as the same passes from the hereinbefore de-

scribed processing apparatus. During winding of

the separate yarns on the {ndividual spools, it is
necessary to provide guiding means for the yarn,
in order to produce a neatly wound spool. To
this end, four brackets 62, 63, 64 and 65 are

mounted on the standard 42, and support shafts

66 and 67 at spaced points therealong. Each of
the shafts 66 and 67 are grooved in a forward
and reverse direction to form an endless travers-
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ing cam path. Reciprocably operable traversing
nuts 68 and 69 are mounted on the traversing
screws, and have integrally attached thereto, a
vertically arranged slotted guide 70 as illustrated
in Fig. 2. The drive for the shafts 66 and 67,

including the yarn distributing guide will be

hereinafter included with the descr!ptlon of the

. main drive for the apparatus.

10
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The driving system for the assembly, as shown
in Fig. 5, comprises a motor 46 connected through
a coupling 47 to a speed reducer unit 48, which
drives a drive shaft 8! at & further reduced speed
by gears 4% and 50. A common power shaft 52
driven from the drive shaft 5¢ by sprocket chain
53 and sprockets located respectively on each of
the drive and power shafts, is located between and
passes through the standards 32 and 83. Mount-
ed on each end of the power shaft 52 are pinions
54 and 55 respectively. A gear 56 meshing with
pinion 54 and operating in & 1:1 ratio with respect
to said pinion, is fixedly attached to s shaft of

“one of the drums 34 within standard 32. A gear

37 meshing with pinion 55 and operating in &
ratio different than that of gears §4 and 56, is
fixedly attached to a shaft of one of the drums &€
within standard 33. The gear ratio of gears 55

and 57 is such that the series of -drums 84 within-

" standard 33 rotate slightly faster than those with-

30

" 82 in such relation that opposite relative rotation’

40
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in standard 32. The:gears §6 and 57 are con-
nected with drums within the standards 83 and

is imparted to each series of sald drums within
the respective standards. By virtue of the gear
ratio of gears 5% and 57 being such as to rotate
the drums 34 within bracket 33 at a faster speed

than the drums 34 within bracket 32, a’constant

tension is imparted to the processed cords as they
pass between these sets of drums. This tension
is distributed substantially evenly along the cords
since the sheave elements 36 of the compound
sheaves '35 and 48 are independently rotatable

with respect to each other. - Of course, a slight

difference in tension actually occurs along the
yarns due to the friction of the individual ele-

ments 36 on their shafts, however, this difference

is negligible‘and the tension applied to-the yarns
is substantially even throughout the circuitous
path provided by sheaves 35 and 45. -

As the wet sized yarns pass over the compound
sheaves 35 and 40, and before they dry, the con-
tact of the yarns with the metallic pulleys causes
the fibers on the outer surface of the yarn that

. contact the metal sheave elements to adhere.

thereto, thus as the yarns continue on their
travel from the sheaves these outer fibers are
raised, and present an unsatisfactory product.
To remedy this condition, a yarn forming and
treating device indicated generally at 90, see Figs.
10 and 11, is mounted on member 91 which is
provided with a series of laterally spaced holes

92 for effecting lateral adjustment of said device.

65
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This device includes two standards 83 and 94
spaced apart by a stud supporting a spacing ele-
ment 96. Nuts 971 are secured to the ends of
the stud thus providing a rigid frame member
comprising the standards 93 and 84. Forwardly
of the standards 83 and 94 is a table element
98 rigidly fixed relative to the frame member by
screws 99. The. upper surface of this table ele-
ment is grooved as shown at 100 for receiving

‘the individual yarns, for the purpose of forming

the yarn and compressing the loose fibers pro-
truding therefrom, into the body of the yarn.
Rearwardly of the standards 93 and 94, is g shaft

101 collared as disclosed by numerals {02, and

2,008,014

3
supporting & tension spring (83. A pivotal arm
(08 is mounted between standards 83 and 94 on
shaft 106 that is cottered at both ends. Arm {04
is rigidly fixed to shaft 185, and extends for-
wardly and rearwardly from said pivot. At the
forward end of arm (84, is a member {06 which
is complemental to table 98, and which is adapt-
ed to cooperate therewith to provide forming
and pressing means for the yarns. The element.
106 is fixed to the forward end of arm 104 by
screw {87, The rearward end of arm {88 is pro-

10

vided with means connecting the free end of ten- -

sion spring 103, which maintains the comple-
mental elements 98 and 106 in cooperative posi-

. tion to effect the desired forming and pressing of

this device. The location of this device 90 is at
that point in the travel of the yarns between the
sheaves 3% and 48 where the processing medium
attains a tacky state. The mounting of said unit
is, therefore, adjustable laterally of its supporting
clement 81 for the purpose of positioning the unit

‘at the correct position for any given conditions

of temperature and humidity of the surrounding
atmosphere. '

A grooved belt pulley 88 is centrally positioned
on the power shaft §2 and is adapted to inde-
pendently drive the spools 43 through individual
belis 88. Sprockets 1{ are fixed to each of the
shafts 66 and §7, and are connected by chain 72
for the purpose of imparting similar motion
thereto. In addition to the sprocket 7£, one shaft
is also provided with a ratchet wheel 18. Pivoted
on the shaft supporting the ratchet wheel 13, is
a slotted lever 14 to which is pivotally mounted

a pawl 715 for cooperation with the ratchet wheel. 3;

78. One end of a lever 16 is adjustably mounted

‘in the slot of lever 78 to vary the pawling action

of pawl 75 and ratchet 78. The other end of lever
16 is provided with an eccentric strap connector
78 which is mounted,; for oscillation, on an eccen-
tric head 19 fixed to the shaft 5§. Thus it will
be seen that for every rotation of shaft 54, the
pawl 15 racks one or more teeth of the ra.tchet
13, depending upon the position of the adjustable
connection 17. This racking causes the recipro-
cably operable tragversing nuts 68 and 69, and
consequently the slotted guide 76 to move con-
tinuously in.one, then the other direction across
the spools. 43 to properly guide the processed
yarn thereon.

An air circulation means is provided in com-
bination with this novel arrangement of appa-
ratus in the form of a fan 80. A bracket 8¢. pro-
viding a support for fan 80 is centrally attached
to & strut extending between the standards of
base or support {. The fan is so mounted on
this support 81 that its delivered air passes over

15
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the strands of the treated yarn while the same

pass over sheaves 85 and 40. It is, therefore,
evident that the treated yarns are dried while

under tension during their repeated passage over-

the compound sheaves 35 and 46.

In the cperation of the apparatus, reel 1 is
received from a fabricating machine, wherein a
plurality of cords are produced simultaneously
and wound together on the reel, and due to this
winding, varying dégrees of tension are present
in the individual yarns. The reel-is mounted in
bearings 19, and the ends of the plurality of
cords are fed as diagrammatically shown in Fig.
12, down through one series of holes in the lid 6
into the processing tank §, ground guide pulleys
17T upwardly through the scraping and tension
equalizing device 21, thence through the other
seri€s of holes in lid 6 over guide pulley 28 thence

65
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upwardly. to the one series of drums 34 within
standard 82. The cords are threaded in a tor-
tucus path throughout this series of drums thus
providing means whereby the processing medium
is worked into the interstices of the cord on op-
posite surfaces thereof. From the series of drums
34 just mentioned, the plurality of cords pass over
the compound drums 40 and 35, respectively, and
at a point in the circuitous path over drums 35
and 40, where the sizing medium reaches its
tacky, or adhesive state, these individual yarns
pass through the forming device. Inasmuch as
the individual units 36 of the compound drums
35 and 40 have a number of grooves in their
peripheral surfaces equal to the number of cords
simultaneously treated, it follows that the series
of cords can be respectively and simultaneously
wound around the sheave element 36, and thus
each yarn of the series can be similarly treated.
Upon passing around the compound drums 40
and 35, the yarns then pass upwardly to the
tortuous path provided by the series of drums
34 within standard 33. As the series of yarns

" advance beyond the series of drums forming the
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second tortuous path, they are threaded through
the vertically slotted guide 76 and finally each
yarn is wound on an individual spool 43.

It is thus seen, that a new and improved meth-
od of treating a plurality of yarns is effected,
which includes the steps of passing the plurality
of yarns through a sizing medium, removing the
excess sizing medium and simultaneously equal-
izing the tension of all of said yarns, controllably
tensicning ‘the yarns while the same pass
throughout a circuitous drying path, maintaining
substantially constant tension on each of said
yarns throughout the circuitous drying path, and
moving fibers protruding from the surface of the
yarns into contact with the yarns at a point in
the drying path where the sizing on the yarns
attains a tacky or adhesive state.

It is further manifest, that a novel arrange-
ment of parts has been provided which will effi-
ciently handle s plurality of yarns during the
processing thereof. The apparatus provided will
efficiently work the sizing into the interstices of
the yarns by virtue of the tortuous path produc-
ing mechanism. The arrangement of parts in-

-eludes a novel dual acting scraper and tension
The arrangement of parts .

equalizing device.
additionally provides novel mechanism for apply-
ing substantially a constant tension to each of
the plurality of yarns during the drying thereof.
The novel apparatus also forms the yarn and
‘compresses the upstanding. loose fibers into the
body of the yarn at the point where the sizing
becomes tacky thus ensuring a final product of
constant form and uniform characteristics,
Finally, the novel arrangement.of elements pro-
vides means for winding the individual yarns of
the series of. yarns simultanequsly treated on

. separate reels.

65

Of course, the improvements specifically shown
and described, by which I obtain the above re-
sults, can be changed and modified in various

ways without departing from the invention here-

in disclosed and hereinafter claimed.
"1 claim: S .

1. In combination with a yarn processing appa-
ratus, & main reel having wound thereon a plu-
rality of individual yarns, a plurality of individual
reels upon which the individual yarns are wound,
means located at spaced points between said main
reel and individual reels adapted to apply ten-

76 sion to sald yarns, and independently rotatable

2,003,814

means for substantially evenly distributing the

tension along said yarns between said spaced -

points during the operation of the apparatus.

2. In combination with a yarn processing appa-
ratus for treating a plurality of yarns simul-
taneously, means applying tension to said yarns
between two spaced points comprising power
driven drums at each point and driven at rela-
tively different speeds, and independently rotat-
able means for substantially evenly distributing
the tension applied to said yarns completely
along said yarns between the two points.

3. In combination with a yarn processing
apparatus for treating a plurality of yarns simul-
taneously, means applying tension to said yarns
between two spaced points comprising grooved
drums at each point driven at relatively different
speeds, said drums being arranged in alignment
to provide a tortucus path through which the
plurality of yarns are adapted to be passed, and
independently rotatable means for substantially
evenly distributing the tension applied to said
yarns completely along said yarns between the
iwo points. C

4. In a yarn proeessing apparatus; means for
supplying yarn, means for coating said yarn
with a processing medium as it leaves the supply
means, yarn tensioning means located at spaced
points in the apparatus, means between said
points for substantially evenly distributing the
tension along said yarn comprising compound
sheaves each including a plurality of independent
loosely rotatable sections having single strand
congact with the yarn.

5. In a yarn processing apparatus, means for
supplying a plurality of individual yarns, means
for simultaneously coating .said yarns as they
leave the supply means, yarn tensioning means
located at spaced points in the apparatus, means
between said points for substantially evenly dis-
tributing the tension along said yarns compris-
ing compound sheaves each including a plurality
of independent loosely rotatable sections having
single strand contact with the yarns.

6. In a yarn processing apparatus, means for

" supplying yarn, means for coating said yarn with

a processing .medium as it leaves the supply
means, yarn tensioning means located at spaced
points in the apparatus, means between said
points comprising compound sheave§ each in-
cluding a plurality of independent loosely rotat-
able sections, said yarn adapted to encircle said
sheaves a plurality of times, and each section of
said compound sheaves adapted to support one
strand of said yarn, whereby tension applied to
said yarn will be substantially evenly distributed
throughout the travel of the yarn between said
points.

7. In a yarn processing apparatus, a supply reel-
~ having wound thereon a plurality of individual

yarns, means for simultaneously subjecting all
of said yarns to a processing medium, means ef-
fecting the movement of said yarns af different
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rates of speed through tortuous paths at a plu-

rality of stations throughout the apparatus, and
means located between said stations comprising
a plurality of tension equalizing sheaves including
a plurality of independent sections mounted:on
a common axis, each of said sections being adapt-
ed to support one of the plurality of yarns being
treated. - /'

8. In a yarn processing apparatus, a supply

65
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reel having wound thereon a plurality of indi-

vidual yarns, means for simultaneously subject-
ing all ‘of said yarns to a processing medium,
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means effecting the movement of said yarns at
different rates of speed through tortuous paths
at a plurality of stations throughout the appa-
ratus, said means including a plurality of sets
of grooved drums driven in tandem, and means
located between said stations comprising a plu-
rality of tension equalizing sheaves including a
plurality of independént sections mounted on a
common axis, each of said sections being adapted
to support one of the plurality of yarns being
treated.

9. In a yarn processing apparatus, a supply
reel having wound thereon a plurality of indi-
vidual yarns, means for simultaneously subjecting
all of said yarns to a processing medium, means
effecting the movement of said yarns at differ-
ent rates of speed through tortuous paths at a
plurality of stations throughout the apparatus,
said means including a plurslity of sets of grooved
drums driven in tandem, one of said sets rotating

" in an opbosite relation relative to another set,

25
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and means located between said stations compris-
ing a plurality of tension equalizing sheaves in-

.cluding a plurality of independent sections

mounted on a common axis, each of said sections
being adapted to support one of the plurality of
yarns being treated.

10. In a yarn processing apparatus, the combi-'

nation with a reel having a plurality of individual
yarns wound thereon, a plurality of individual
reels upon which the individual yarns are simul-
taneously wound after processing, means located
at spaced points in the apparatus for tensioning
the plurality of yarns simultaneously, means lo-

‘cated between said points comprising a plurality

of compound sheaves, said sheaves each compris-
ing a plurality of independent relatively rotatable
sections having grooved peripheral surfaces, the
number of grooves in each surface corresponding
to the number of yarns simultaneously treated.

11. Tn combination with yarn processing appa-

‘ ratus, an adjustably mounted sizing tank, an in-

45
v*so
55
80

85

70 v

5

dependently mounted lid therefor, means at-
tached to the upper surface of said Hd for sup-
porting s reel containing yarn to be processed,
and the under surface of said lid supporting a
yarn guide unit extending down into the sizing
medium, and also supporting a scraper unit
through which said yarn is adapted to pass,
whereby & compact unit including the supply of
yarn, sizing medium and scraping mechanism is
produced, and whereby the sizing tank can be
lowered and removed from the apparatus with-
out affecting the remainder of the apparatus.

12. In a yarn processing apparatus, common
reel means supporting a plurality of independent
varns adapted to be treated by sald apparatus, &
tank containing sizing medium through which
said yarns are adapted to be passed, spaced means
comprising compound sheaves made up of inde-
pendent sections over which said yarns are adapt-
ed to pass, the combination with said tank of
seraping and tension equalizing means compris-
ing a plurality of independently pivoted fingers
cooperating with a complementary member, and
between which the individual yarns are adapted
to pass, thereby relieving the same of surplus
sizing medium, and ensuring the individual yarns
being under equal tension as they pass there-
through. 2 ’

13. In a yarn processing device of the class de-
scribed, common reel means supporting a plu-
rality of independent yarns, a tank containing
sizing medium through which sald yarns are
adapted to be passed, spaced compound sheaves,

8

comprising a plurality of independent rotatable
sections over which said yarns are adapted to
pass, and air circulatory means cooperating with
said sheaves, the combination with said tank, of

scraping and tension equalizing means compris--

ing a plurality of independently pivoted fingers,

resilient means urging said fingers.to cooperate

with a complementary member for relieving the
yarns of surplus sizing and simultaneously equal-
izing the tension of the individusal yarns as they
pass between the fingers and the cooperating
member, -

14. In combination with a yarn processing ap-
paratus, a primary reel supporting a plurality
of yarnms, g sizing tank through which said yarns
are adapted to be passed, a plurality of mecha-

-nisms providing tortuous paths at different points

in the apparatus through which the yarns are
adapted to pass, said mechanisms adapted to be
driven at different rates of speed to tension the
yarns, tension equalizing means located between

1o
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said points comprising a plurality of spaced com- -

pound sheaves about which said yarns are adapt-
ed to be passed, each sheave comprising a plu~
rality of individual relatively rotatable sections,
a plurality of individual reels adapted to receive
the individual yarns, and single giiiding means
simultaneously guiding the plurality of yarns on
their respective reels. ) :

i5. In combination with a yarn processing ap-
paratus, a primary reel supporting a plurality of
yarns, g sizing tank through which said yarns

o5
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are adapted to be passed, means providing a -

tortuous path through which said yarns are
adapted to pass comprising a set of vertically
aligned horizontal drums driven in tandem, each
drum provided with circumferential grooves and
all of said grooves being aligned, whereby the
sizing is worked into the interstices of the plu-
rality of yarns during their passage through said
tortuous path.

16. In a yarn processing apparatus wherein a
plurality of yarns are adapted to be simultane-
ously treated and passed throughout a circuitous
path during processing thereof, positive drive
means operating at a plurality of stations
throughout said circuitous path and at different
speeds to tension the yarns between said sta-.
tions, tension equalizing and drying means po-
sitioned between sald stations, and means co-
operating ‘with and positioned relative to said
drying means for forming and smoothing the
yarns when the processing medium on said yarns
attains a tacky state.

17. A yarn processing apparatus of the class
described comprising a main reel having wound
thereon a plurality of yarns under varying de-
grees of tension, a tank supporting a processing
medium’ through which said yarns are to be
passed, positive drive means located at a plu-
rality of stations throughout said apparatus and
operating at different speeds for applying ten-
ston to said yarns, means comprising individual
spring urged die fingers through which said yarns
are adapted to pass prior to engagement with
said positive drive means, whereby the excess

- ‘processing medium is removed from saild yarns,

and whereby each yarn of said plurality of yarns
enters. said positive drive means under equal
tension. . : ’

18. In a yarn processing apparatus comprising
a supply means, a tank containing a processing
medium, tensioning and drying means, the com-
bination with said drying means of means ad-
justably located within the extent of said drying
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means for engaging said yarn at the point where
the processing medium on said yarn attains a

tacky or adhesive state whereby the ldose fibers -

of sald processed yarn are forced permanently
into the body of the yarn, and whereby said
yarn is formed into final cross-sectional shape.

19. In a yarn processing apparatus comprising
a supply means, a tank containing a processing
medium, tensioning and drying means, the com-
bination with said drying means, of means lo-
cated within the extent of said drying means for
moving loose fibers protruding beyond the sur-
face of the yarn into contact therewith at the
point where the processing medium on said yarn
attalns a tacky or adhesive state.

20. The method of treating a plurality of yarns
simultaneously which comprises the steps  of
passing the plurality of yarns simultaneously
through a sizing medium, removing the excess
sizing medlum from the yarns and simultane-
ously equalizing the tension of all of said yarns,
controllably tensioning said plurality of yarns
while the same pass throughout a circuitous dry-
ing path, maintaining said tension substantially
constant on each yarn and in correspondence
with the other yarns throughout said drying
path, and moving the protruding fibers of the
surface of said yarns against said surface at a
point in the drying path where the sizing medium
on the yarns attains a tacky or adhesive state.

21. The method of treating a plurality of
yarns simultaneously which comprises the steps

"of passing the plurality of yarns through a siz-

ing medium, removing the excess sizing medium
from the vyarns, controllably tensioning said
plurality of yarns while the same are passing
throughout & circuitous drying path, and main-
taining said tension substantially constant on
each yarn and in correspondence with the other

40 yarns throughout said drying path.

22, The method of treating a plurality of yarns
simultaneously which comprises the steps of
passing the plurality of yarns through a sizing
medium, removing the excess sizing medium from

45 the yarns and simultaneously equalizing the ten-

. 2,003,014

sion of all of said yarns, controllably tensioning
said plurality of yarns while the same pass
throughout a circuitous drying path, whereby
said plurality of yarns are subject to an identical
method ‘of treatment.

23. The method of treating a plurality of yarns
simultaneously whieh comprises the steps of
passing a plurality of yarns simultaneously
through a sizing medium, removing the excess
sizing medium' from the yarns, controllably ten-
sioning . said plurality of yarns while the same
pass throughout a circuitous drying path, and
moving the protruding fibers of the surface of

10

each of said yarns against its surface at a point -

in the drying path where the sizing medium on
the yarns attains a tacky or adhesive state. -

24. A scraper and tension equalizing -unit for
yarn processing apparatus adapted to treat a

plurality of yarns simultaneously comprising a’

plurality of individual means one for each of
said yarns and each including a pair of mem-
bers arranged for relative movement transverse
to the axis of the yarn and constructed to engage
substantially the entire surface thereof, and

* means whereby said pairs of members engage
each yarn under substantially uniform conditions

of pressure, whereby said yarns are relieved of
excess processing medium and are substantially
equally tensioned as they are drawn through
said unit. _

25. In combihation a device for simultaneously
treating a plurality of yarns including a yarn
tension mechanism, independently yieldable
means located between the entrance to said de-
vice and said yarn tension mechanism and com-
prising a pair of members for each yarn ar-
ranged for relative movement transverse to the

" axis of.the yarn and constructed to engage sub-

stantially the entire surface thereof, and means
to move the members of each of said pairs for
simultaneously exerting substantially uniform
pressure on all of the yarns, whereby said yarns
are fed to said yarn tension mechanism under

_substantially equal cqnditions of tension.
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